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INCOMPRESSIBLE NAVIER-STOKES CALCULATIONS IN PUMP FLOWS
Cetin Kiris, Leon Chang
MCAT Institute, Moffett Field, CA
and
Dochan Kwak
NASA-Ames Research Center, Moffett Field, CA
Flow through pump components, such as the SSME-HPFTP Impeller and an
advanced rocket pump impeller, is efficiently simulated by solving the incompressible
Navier-Stokes equations. The solution method is based on the pseudocompressibility
approach and uses an implicit-upwind differencing scheme together with the Gauss-
Seidel line relaxation method. The equations are solved in steadily rotating reference
frames and the centrifugal force and the Coriolis force are added to the equation of mo-
tion. Current computations use one-equation Baldwin-Barth turbulence model which
is derived from a simplified form of the standard k - e model equations. The resulting
computer code is applied to the flow analysis inside an ll-inch SSME High Pressure
Fuel Turbopump impeller, and an advanced rocket pump impeller. Numerical results
of SSME-HPFTP impeller flow are compared with experimental measuremnts. In the
advanced pump impeller, the effects of exit and shroud cavities are investigated. Flow
analyses at design conditions will be presented.
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